of ethnic minorities to education and non-farm employment are expected to be effective ways of enhancing their income.
Introduction
Vietnam has 54 ethnic groups, of whom the Kinh (Viet) are by far the biggest group, accounting for nearly 74 million people (85.7 percent of the total population) (World Bank, 2012) . There are five other ethnic groups (the Tay, Thai, Muong, Khmer and H'mong) having populations of more than 1 million, and another three (the Nung, Dao and Hoa) with populations between 500,000 and 1 million. There are also a number of ethnic groups whose populations are less than 5,000 people. With the exception of the Hoa (Chinese), Khmer and Cham, other ethnic minority groups mainly reside in highland or upland areas, away from the coastal plains and major cities. The largest minority populations live in the North-West, North-East and the Central Highland regions, although there are also ethnic minority groups in the North-Central, South-Central and Mekong regions (World Bank, 2012) .
Vietnam has recorded great achievements in economic growth and poverty reduction over the past two decades. The share of population living below the poverty line reduced significantly from 58 percent in 1993 to 20 percent in 2004 and 15 percent in 2010 (Cuong, 2012) . Despite prominent progress in alleviating overall poverty, including a steady reduction in ethnic minority poverty, there remains a large and increasing gap in living standards and poverty rates between the Kinh majority and ethnic minorities. The proportion of minorities among the poor increased from 29 percent in 1998 to 47 percent in 2010. There was still about 66 percent of ethnic minorities living below the poverty line and around
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Croatian Economic Survey : Vol. 17 : No. 1 : June 2015 : pp. 139-159 37 percent living below the extreme poverty line in 2010. By contrast, the figures for the Kinh majority population were only about 13 percent and 3 percent, respectively (World Bank, 2012) . In particular, there is a substantial proportion of ethnic minorities living in the North-West Mountains with a very low income and limited access to infrastructure, education, health services and non-farm employment (Cuong, 2012) . About 73 percent of the ethnic minorities in this region were still poor and 45.5 percent were extremely poor in 2010 (World Bank, 2012) .
Possibly due to the widening gap in living standards between the ethnic minority and majority groups in Vietnam, an increasing number of studies have examined the disparity in income or expenditure consumption between the two groups (e.g., Baulch et al., 2007; Baulch et al., 2011; Cuong, 2012; Minot, 2000; Van de Walle and Gunewardena, 2001) . However, to the best of my knowledge, very few studies have investigated factors affecting household income among the ethnic minorities in Vietnam and, furthermore, no study examines the determinants of household income among the ethnic minorities in the NorthWest Mountains. A better understanding of factors affecting household income of the ethnic minorities in this poorest region is of much importance, especially when designing policy interventions to improve their welfare. Hence, the current study was conducted to fill in this gap in the literature.
The main objective of this study is to examine the socio-economic determinants of household income among ethnic minority households in the North-West Mountains, Vietnam. This is the first study to analyze both commune and household factors affecting household income by using a unique dataset from a recent Northern Mountain Baseline Survey. Therefore, the study adds to the existing literature by providing the first econometric evidence for factors affecting household income of the ethnic minorities in the poorest region of Vietnam.
The paper is structured into five sections. The next section presents a brief literature review on determinants of household income. The third section Tran Quang Tuyen Socio-Economic Determinants of Household Income among Ethnic Minorities in the North-West Mountains, Vietnam Croatian Economic Survey : Vol. 17 : No. 1 : June 2015 : pp. 139-159 describes the data source and econometric models used in this study. The fourth section presents the determinants of household income, while the conclusion and policy implications are presented in the final section.
Literature Review
According to Benin and Randriamamonjy (2008) , the literature on the determinants of household income is well established, dating back from the literature on human capital development, economic growth and poverty alleviation (e.g., Schultz, 1961; Welch, 1970) to more recent studies using household data (Hassan and Babu, 1991; Lanjouw and Ravallion, 1995; Simler et al., 2004; Otsuka and Yamano, 2006) . The main factors affecting household income include household size, the age and gender of household members, composition of the household, education, health, social capital, assets and endowments, and employment, among others. There are also community factors that significantly determine household income such as weather, prices and infrastructure (Benin and Randriamamonjy, 2008) .
Empirical evidence shows that the size and composition of households are closely associated with household income. Household size and dependency ratio are found to reduce household income per capita (Tuyen et al., 2014; Jansen et al., 2006) . Among other factors, education of household members is often found to have a positive effect on rural household income (Estudillo, Sawada and Otsuka, 2008; Jolliffe, 1997; Nguyen, Kant and MacLaren, 2004; Yúnez-Naude and Taylor, 2001 ). However, the income effect of the age of household members might be ambiguous. Households with younger working members are more likely to undertake non-farm jobs, which in turn might earn higher incomes. Nevertheless, households with older working members tend to attain more work experience, which might enable the households to earn higher income (Tuyen, 2014a) .
Ethnicity is also found to be a key determinant of household income and poverty.
Ethnic minority households are much poorer than ethnic majority households in most countries (Barnard and Turner, 2011) . Empirical evidence indicates that ethnic minority groups are much poorer than the Han majority in China, and ethnic minorities are also much poorer than the Hindu majority in India (Bhalla and Luo, 2012) . Similar findings have also been found in developed countries. For instance, a study by Weiss (1970) in the United States revealed that on average, African Americans had lower income than white Americans with the same number of years of schooling. In England, about two-fifths of ethnic minorities live in income poverty, twice the rate for the white population (Kenway and Palmer, 2007) . One of the main reasons that can explain the low income and high poverty among ethnic minorities is social exclusion. As noted by Thorat and Newman (2007) , ethnic minorities are more likely to be economically and politically marginalized and excluded from society. Exclusion can take several forms such as economic, social, political and legal forms. Ethnic minorities might suffer from both market and non-market discrimination.
Some other household characteristics, namely productive assets, access to credit and land are also positively linked with household income. Access of rural households to both formal and informal credit has improved their living standards in some developing countries (Cuong, 2008) . In particular, empirical evidence confirms that land has a positive effect on household income in several developing countries (Carletto et al., 2007) . Other evidence shows that employment status, especially non-farm employment, plays an increasingly important role in rural household income (Rigg, 2006; Tuyen, 2014b) . Empirical studies indicate that non-farm participation has a positive association with household income in China (Micevska and Rahut, 2008) , Honduras (Ruben and Van den Berg, 2001 ), Ghana (Ackah, 2013), Mexico (Yúnez-Naude and Taylor, 2001) and Vietnam (Pham, Bui and Dao, 2010) .
Some community characteristics are also found to have a significant effect on rural household income. For instance, basic infrastructure such as the availability of rural roads has a positive effect on household income in Nigeria (Kassali et al., 2012) . Access to rural electricity is found to increase income for rural households in Vietnam and Bolivia (Gauri, 2001; Khandker et al., 2009 ). In addition, Gauri (2001) found that access to markets and major roads has an increasing impact on household income in Bolivia. Also, access to local irrigation is found to have a positive effect on household income in Nigeria (Tijani et al., 2014) . Finally, the geographic location is also a key determinant of household income in several developing countries. For example, households living in mountainous areas are more likely to be poor in Vietnam ( Van de Walle and Gunewardena, 2001 ) and China (Gustafsson and Sai, 2008) .
Data and Methods

Data Source
The commune and household data from the 2010 Northern Mountains Baseline Survey (NMBS) were utilized for the current study. (Cuong, 2012) .
A multi-stage sampling technique was employed for the survey. Firstly, 120 communes from the six aforementioned provinces were randomly chosen following probability proportional to the population size of the provinces.
Secondly, from each of these selected communes, three villages were randomly selected and then five households in each village were randomly chosen for the interview, yielding a total sample size of 1,800 households. The survey covered a large number of households from various ethnicities such as Tay, Thai, Muong, H'mong and Dao. Vol. 17 : No. 1 : June 2015 : pp. 139-159 Both household and commune data were gathered for the survey. The household data consist of characteristics of family members, education and employment, healthcare, income, housing, land, access to credit, fixed assets and durables. The commune data contain information about the characteristics of the communities such as demography, population, infrastructure and non-farm job opportunities. The commune data were merged with the household data for the research purpose of this study.
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Data Analysis
The main statistical analyses applied in this study were descriptive statistics and regression analyses. First, households were grouped into poor and non-poor households using the poverty line for rural households (400 thousand VND 1 / person/month). Once households were divided into poor and non-poor groups, statistical analyses were applied to compare the means of household characteristics and assets between the two groups. Analysis of variance (ANOVA) models were used to do so. In addition, a chi-square test was utilized to analyze whether a statistically significant link existed between two categorical variables such as the type of household (poor or non-poor household) and the type of employment.
Because the dependent variable (household income per capita) is a continuous variable, econometric models using ordinary least squares were used in the study. The regression models were used to analyze relationships between per capita household income and various explanatory variables, including household and commune-related variables. Specifically, several explanatory variables were selected as being important to household income (Table 1) . These were (i) household size, dependency ratio, gender, age and education of household head; (ii) owned farmland size per capita, the log of total values of all fixed assets, total value of loans; (iii) participation in non-farm activities; (iv) the presence of means of transportation, paved roads, post offices, electricity, local markets, irrigational work and non-farm job opportunities and population density. 
We addressed the heteroscedasticity by transforming income per capita and value of fixed assets into their natural logarithms. In addition, the option "pweight" in STATA was used to account for sampling weights, which also produces robust standard errors in both models. In order to identify possible indications of multicollinearity, a correlation matrix analysis and an analysis of the variance inflation factor (VIF) were conducted. The results confirm that both models do not suffer from multicollinearity problems. Table 2 shows that there are considerable differences in the mean values of most household characteristics between the two groups. The poor had a larger household size and much higher dependency ratio than the non-poor. The differences in the age and education of household heads between the two groups were also statistically significant. The heads of poor households were approximately three years younger than those of non-poor households. The heads of poor households attained a lower rate of school completion (at all levels) than those of non-poor households. Unsurprisingly, the participation rates in both wage employment and non-farm self-employment were found to be lower for the poor than the non-poor. However, the rate of credit participation was not different between the two groups. Table 2 shows that the poor earned a very low level of per capita income, equivalent to one-third of that earned by the non-poor. The differences in all types of land and the total value of fixed assets between the two groups are found to be highly statistically significant. The area of annual crop land per capita held by non-poor households was quite bigger than that owned by poor households.
Results and Discussion
Background on Household Characteristics and Income
In addition, non-poor households had much more perennial crop land than poor households. However, the non-poor owned less forestry land than the poor. This can be explained by the fact that there are several programs and policies that have provided forestry land for the ethnic minority poor in this region (Cuong, 2012) . The non-poor also had a total value of fixed assets that nearly doubled that of the poor. Remarkable differences in some household characteristics and assets between the two groups were expected to be closely linked with variations in household income. Table 3 shows that agriculture activities contributed the largest share of total household income for ethnic minorities in the North-West Mountains.
Combined together, the income from crop, livestock, forestry and aquaculture accounted for nearly 80 percent of total income. However, the income from nonfarm activities (wage employment and self-employment) made up only about 13 percent of total income, while the remaining share came from other sources. June 2015 : pp. 139-159 By contrast, the income from non-farm sources contributed about 60 percent of total income for Kinh ethnic majority households. This implies that agriculture continues to play an important role in the livelihood of the ethnic minorities in the study region. A closer look at the income structure of income groups revealed that the crop income share of the poor is much larger than that of the nonpoor. Nevertheless, the poor received less income from forestry and livestock than the non-poor. The poor also earned much less income from both wage employment and non-farm self-employment than the non-poor. In addition, the poor received less income from other sources than the non-poor. The data suggest that differences in income sources between the two groups might explain the differences in income per capita between them. Both household size and dependency ratio are negatively related to income per capita. The finding is consistent with Jansen et al. (2006) and Tuyen et al. (2014) who found that having more dependent members and more family members in general, seems to reduce per capita income. Holding all other variables constant, an additional family member corresponds with a decrease in income per capita of about 9 percent in both models. The positive sign of the age of household head and the negative sign of its squared term suggest that the age of household head has a diminishing impact on household income. Not as expected, the gender of household head does not affect household income. All levels of education have an increasing effect on household income per capita and this effect significantly increases with the levels of education. The income per capita is 7 percent, 20 percent and 53 percent higher for a household with a head holding a primary school diploma, a lower secondary school diploma and an upper secondary school diploma or higher, respectively. Similar findings were also found in previous studies in peri-urban Vietnam (Tuyen et al., 2014) and rural Vietnam (Nguyen, Kant and MacLaren, 2004) .
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Determinants of Household Income
Regarding the role of assets in household income, the study found that not all types of land are associated with household income. While both annual and perennial crop land have a positive effect on household income, this effect was not found for the case of forestry land. An increase of 100 m2 of annual crop land per capita and that of perennial crop land per capita result in an increase in per capita income of 1.2 percent and 0.9 percent, respectively. This finding is consistent with previous studies (Tuyen et al., 2014; Van de Walle and Cratty, 2004) which found a positive relationship between farmland holding and household income in Vietnam's rural and peri-urban areas. The current study found evidence for a significantly positive association between fixed assets and household income. The findings suggest that household income is considerably affected by some communal factors.
Conclusion and Policy Implications
The objective of this paper is to examine the socio-economic determinants of household income among ethnic minorities in the North-West Mountains,
Vietnam. Using a unique dataset from a household survey in the study area, this study offers the first evidence of factors determining household income of ethnic minorities in the poorest region of Vietnam. We found that some of both household and commune related factors have significant effects on household income. This suggests that policies for poverty reduction should aim at both household and community levels.
The result of this study shows a strong positive association between non-farm employment and household income. Both participation in wage employment and self-employment in non-farm activities have rising effects on income per capita. A useful policy implication here is that ethnic minorities can improve their income by intensively taking up non-farm activities. Nevertheless, their ability to access non-farm activities was found to be dependent on several factors at both household and commune levels. These include education, fixed assets, the presence of local enterprises and trade villages, and improved local infrastructure (Tuyen, 2014c) . The accumulation, value, usefulness of and access to these factors can be greatly affected by institutions and state policies. As a result, policy intervention in these factors can enable households to participate actively in nonfarm activities, which in turn can help them improve income and escape poverty.
The regression analysis indicates that some other variables have a positive relationship with household income. Having more annual and perennial crop land increases household income. However, land distribution policy should not be regarded as a main approach to rural poverty eradication since land is fixed in supply. Instead, improving the access of households to non-farm activities should be considered a very important policy for poverty alleviation in the study area.
This is because non-farm employment was found to be a powerful engine for poverty reduction in the North-West region (Cuong, 2012; Tuyen et al., 2015) .
Education and fixed assets have a positive effect on income per capita. Therefore, a possible implication here is that governmental support for households' access to formal credit can help them have more financial resources and accumulate more productive assets; these, in turn, allow them to earn higher income. Encouraging and increasing investment in children's education might help the next generation take up lucrative non-farm jobs and improve living standards in the study area.
Finally, we found evidence that some commune characteristics such as the presence of means of transportation, post offices and non-farm job opportunities have a positive impact on household income. It is possible to suggest that promoting the availability of means of transportation and promoting rural non-farm activities, combined with building up post offices, are expected to help ethnic minorities gain access to non-farm employment and improve their household income.
